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Introduction:

• Initially 15 institutions; several 
additional contacts:

• B. Blok (Technion)
• G. Chachamis (LIP)
• M. Hentschinski (Puebla)
• C. Royon (KU)
• W. Xiang (Guizhou University)

• Online meetings: 7 this year (8th

scheduled December 3rd), ~25 
participants, see 
https://indico.cern.ch/category/10863/.
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Introduction:

• Workshop at ECT*: 63 participants, 
30 talks: 
https://indico.ectstar.eu/event/84.

• Next year:
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Progress made:

Task 1: Nuclear PDFs.

• Progress to include new LHC run 2 data in nuclear PDF fits: new dijet and EW 
boson data, D-meson production and of high-x CLAS data, plus uncertainties in 
the proton baseline (USC-JYU).

• Studies of the prospects for determination of nPDFs and DPDFs at future DIS 
experiments: LHeC/FCC-eh and EIC (YR 2103.05419) (USC-JYU).
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Progress made:

Task 2: New NLO-based precision phenomenology in CGC and BFKL.

• Technical aspects in the CGC:

• Massive quarks in the dipole model at NLO, needed for new resummed-NLO fits to 
HERA HQ inclusive DIS data (JYU-NCBJ, 2103.14549).

• Non-eikonal corrections (NCBJ, 2109.01620 , 2012.03886; Regensburg, 2101.12744).

• Real corrections to forward dijet production in pA at NLO (IPhT-JYU, 2009.11930).

• Systematics in numerical solutions of JIMWLK (JU-INP-CPhT, 2104.14254).
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Progress made:

Task 2: New NLO-based precision phenomenology in CGC and BFKL.

• NLO BFKL phenomenological analysis: for the production of heavy quark pairs, Λc , heavy-
light dijets, H+jet in pp (2109.11875, 2105.06432, 2103.07396, 2008.00501) and of VM in 
DIS (2107.13415) (Consenza); for forward Higgs production (INP, 2011.03193).

• Multijet production in the high energy limit (UAM-LIP, 2106.11255, 2012.09664); central-
forward dijets (INP, 2010.13066).

• Diphoton production at NLO (CPhT-NCBJ, 2110.00048).
• Electron-dijet correlations at the EIC (INP, 2106.13964).
• Diffraction in future EICs (CTU, 2009.14002).
• Saturation effects in SIDIS at forward rapidities (IPhT-ECT*, 2012.08562).
• Forward photon production in pp as a test of parton scattering (INP-JU, 2010.00468).
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Progress made:

Task 3: TMDs at small x (relation with JRA4 and JRA5)

• iTMD approach to heavy quark production in ep and pp (CPhT-NCBJ, 
2103.14495).

• Kinematic twists and saturation in dijet production in DIS (CPhT-JYU, 
2106.11301).

• Diffractive and CC electroproduction at an EIC (CPhT-NCBJ, 2103.01411, 
2104.04944).

• Diffractive dijet and quarkonium production at the EIC (Groningen, 
2106.15148, 2102.00003).
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Progress made:

Task 4: Multi-particle correlations & Thermalization.
• Heavy ion phenomenology: building a realistic distribution of matter created 

in heavy ion collisions, including fluctuations (JYU, 2102.09993, 2101.03791).
• Proton colour structure beyond MV (JYU, 2103.11682, 2106.12623).
• Understanding the universal behaviour and the transport coefficients in an 

over-occupied gluon plasma (JYU, 2106.11319, 2101.02715).
• Multiparticle correlations in the CGC, up to 4 particles (USC-NCBJ, 

2103.08485); v2-<pT> and v2- <N> correlations (BGU-NCBJ-USC, 2012.01810).
• Light-cone description for jet quenching (JYU, 2107.02225) and evolution 

equations (USC-CPhT, 2101.12135; INP-JU, 2109.05918, 2009.03876).
• Parton distributions in the proton and entanglement (INP, 2110.06156).
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Some highlights:

Task 1: Work ongoing to include new LHC run 
2 data plus proton baseline uncertainties in 
nuclear PDF: EPPS21 (USC-JYU).

P. Paakkinen at DIS2021

Task 2: real corrections to forward dijet
production in pA as a step towards full result 
(virtual corrections ongoing) (IPhT-JYU).

Iancu, Mulian, 2209.11930
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Some highlights:

Task 3: Interplay between kinematic twists and 
saturation in dijet production in DIS (CPhT-JYU).

Task 4: Multiparticle correlations in the 
CGC, up to 4 particles, connection with 
the Wigner function (USC-NCBJ).

Boussarie, Mantysaari, et al., 2106.11301

ep eAu

Agostini, Altinoluk, Armesto, 2103.08485
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Deliverables and milestones:

No deviations from planned found.

MS11 Reweighting of nPDFs including new LHC data
Achieved: inclusion of D-mesons and dijets; a release of the code (EPPS21) in preparation.
MS12 Dipole cross section from resummed JIMWLK evolution
Achieved: final fit and check of the small size of Nc corrections; code released.
MS13 TMD factorization at small x for 3 final-state particles
Almost achieved: done for 3 jets in proton-nucleus collisions, lacks the TMD analysis; done for photon plus two jets, in photoproduction 
and also in proton-nucleus collisions.
MS14 Completion of the calculation of multi-particle correlations in the dilute limit of the CGC
Achieved: 2 to 4-gluon correlations in proton-nucleus collisions; v2-multiplicity and transverse momentum correlations; non-eikonal
corrections in proton-proton collisions; comparison of CGC and iTMD for 2-particle correlations; angular correlations of quarkonia.
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Other significant achievements:

Strong implication in future experimental programmes:

• Quarkonium at HL-LHC (2012.14161).

• Yellow report of the EIC (2103.05419), both at organisational level and 
contributing with material.
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Use of financial resources:

• Travel costs frozen by the 
COVID situation. Travels to this 
meeting from INP (also 2019) 
and USC.

• Two joint postdocs planned in 
the activity (USC- JYU: Florian 
Cougoulic; CNRS-INP: Victor 
Vila) started their contracts in 
October/November 2020, 
salaries were covered initially 
by other grants that have to be 
employed to complement the 
STRONG-2020 contribution. 
Florian Cougoulic to USC in May 
2022, Victor Vila to INP now.
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Summary:

• Activities go well in all tasks despite COVID.

• Milestones and deliverables progress very well.

• Negligible use of travel financial resources until now: Grant Agreement modification, 
COVID situation. Postdoc hiring goes as planned.

• Regular activities online. In-person workshops and travel activities to be restarted as soon 
as the COVID situation allows.
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